Abstract: As with the n-th order linear differential equations with constant coefficients
Introduction
This study presents a simple and practical method to determine a particular solution for a system of linear differential equations with constant coefficients, and starts from the observation of how you can get a particular solution to an n-th order linear differential equation with constant coefficients. The free terms of the system can be part of the same class of functions that the free term can be part of for the n-th order linear differential equations with constant coefficients, namely a combination such as: DOI: 10.1515 DOI: 10. /kbo-2017 In the same way it can be shown that, without restricting the generality degree, the free terms of the system can be in the form: 
This will be the form used for the free terms of the system we want to determine a particular solution to.
Description of the problem
We will consider that we have a system of linear differential equations with constant coefficients of the form
where
R is an interval of R, and f i , n i , 1 ∈ , are functions like (2).
The attached homogeneous system of linear differential equations with constant coefficients will be like 
R is an interval of R. The particular solution of the system of linear differential equations with constant coefficients (3), in which free terms f i (x), n i , 1 ∈ are functions in the form of (2) is constructed like the that of the n-th order linear differential equations with constant coefficients.
3. The form of the particular solution and its determination exemplification As in the case of n-th order linear differential equations with constant coefficients, the construction of a particular solution is based on the characteristic equation attached to the homogeneous system (4).
The characteristic equation attached to the homogeneous system of linear differential equations with constant coefficients (4) is of the form: 
We will assume that it has the following expansion: 
where n 1 +n 2 +…+n q +2 . m 1 +2 . m 2 +…+2 . m p = n. In other words, we will assume that the characteristic equation (6) attached to the system (4) has q real and distinct solutions with multiplicity orders n 1 , n 2 , …, respectively n q and 2
. p distinct conjugate complex solutions with multiplicity orders m 1 , m 2 , …, respectively m p . We will assume that the free terms f i (x), n i , 1 ∈ are functions in the form of
where k i and l i , are among the solutions of the characteristic equation (5) which has the expansion (6). Under these circumstances, a particular solution of the linear differential equation system with constant coefficients (3), where the free terms f i (x), n i , 1 ∈ , are like (7) will be as
where 
The form of the solution (7) considers the form of functions f i (x), n i , 1 ∈ and the form of the characteristic equation (6). Further on, we will illustrate the way in which the previously described method should be applied. 
We will first determine the solutions of the attached characteristic equation:
The solutions of these equations are 2 1 , λ λ =±i. Given the form of the constant terms and radicals of the characteristic equation, we will search for a particular solution such as Introducing the functions y 1p and y 2p and their derivatives in the system (8) we get: 2  2  2   2  2  2  2   2  2   2  2  2  2   6  5  4  3  2  1   12  11  10  10  9  9  8  7   12  11  10  9  8  7   6  5  4  4  3  3  2  1 By identifying the coefficients, we obtain the follwing system of linear equations: After determining the particular solution, we may write the general solution of the given system. Further on, we will assume that we have a system of linear differential equations with constant coefficients such as: . (10) Given that system (10) has the same characteristic equation (9) and that λ =2 and λ =3 are not its solutions, we will try to find a particular solution of the system, such as: 
We have:
Introducing functions y 1p and y 2p and their derivatives in the system (10) we get:
By identifying the coefficients, we obtain the following linear equation system: In conclusion, a particular solution of the given system (10) is . (11) Since the system (11) has the same characteristic equation (9) and that λ =0 and λ =1 are not its solutions, we will try to find a particular solution of the system in the form of:
Introducing the functions y 1p and y 2p and their derivatives in the system (11) we get:
By identifying the coefficients, we obtain the following linear equations system: After determining the particular solution, we may write the general solution of the given system.
Conclusions and disscussions
Determining a particular solution for a system of linear differential equations with constant coefficients like (3), having the free terms f i (x), n i , 1 ∈ , such as (2), can be done generally, regardless of the form of the characteristic equation (5), as we have seen in the case of n-th order linear differential equations with constant coefficients. It is a simple and efficient method for determining a particular solution without neither having to determine all solutions to the characteristic equation -in the case of the variation of constants method, nor a series of calculations that involve successive elimination as in the case of the cancellation method to solving n-th order linear differential equations with constant coefficients. Moreover, for the variation of constants method, determining all solutions of the characteristic equation is generally very complicated, and determining a particular solution additionally requires replacing the general solution in the system and then determining the functions generated by constants, which involves, besides solving an n-th order system, integrating n functions. The method presented actually builds the particular solution and ultimately resumes only to determining the solution of a system of linear equations.
